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Glucose 6-phosphate, banana ripening, 1436 
Glutamate 
-aspartate transporter, pea leaf mitochon- 
dria, 272 
oxidation by mitochondria, inflorescence, 
voodoo lily, 530 
short-term metabolite changes, transient 
ammonium assimilation, algae, 749 
Glutamine synthetase 
cytosolic, gene family, pea, 702 
pedicel region of maize kernels, purifica- 
tion, characterization, 868 
subunit composition of isozymes, root 
nodules of bean, 1056 
Glycerol, two isozymes of dihydroxyacetone 
phosphate reductase, Dunaliella terti- 
olecta, 345 
Glycinebetaine 
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differences in content, isogenic sweet corn 
hybrids, 1112 
genotypic variation, public inbreds of 
maize, 1122 
Glycine decarboxylase, spatial and temporal 
influences, cell-specific distribution, 
wheat and pea leaves, 1219 
Glycine max (see Soybean) 
Glycoaldehyde, inhibition of carbon dioxide 
fixation, Synechococcus UTEX 625, 
1044 
Glycolate, metabolism determined by O-18 
labeling, carbon dioxide, Chlorella 
pyrenoidosa and Pavlova lutheri, 1085 
Glyoxylate reductase, identification in maize 
leaves, 278 
Gossypium hirsutum (see Cotton) 


latent polyphenoloxidase, novel procedure 
for extraction, 1481 
leaf net CO, assimilation, ambient and 
acute partial pressures, 1501 
Gravitropism 
asymmetric auxin application, sunflower 
hypocotyl curvature, 466 
corn root, springback, 1247 
high plant shoots, 1329 
localization and pattern of graviresponse, 
pulvinus of barley, 744 
phototropic response, decreased ampli- 
tude, mutants of Arabidopsis thaliana, 
685 
Greening, formation of chlorophyll-protein 
complexes, Chlamydomonas _rein- 
hardtii, 1100 
Griffithsia pacifica, algal rubisco divergence, 
939 


Guard cells 
broad bean protoplasts, ribulosebisphos- 
phate carboxylase activity, photosyn- 
thetic O, evolution rate, 459 
electrical signaling, sensory transduction, 
795 


Haloadaptation, defective Dunaliella salina 
mutants, selection, characterization, 
786 

H*-ATFase, plasmalemma, 
change, tobacco, 298 

Heat shock, response of carrot, 552 

Helianthus annuus (see Sunflower) 

Helminthosporium maydis, toxin effects on 
electron transport, dicyclohexylcar- 
bodiimide, corn mitochondria, 1296 

Herbicides, short residual sulfonylurea, cross- 
resistance, transgenic tobacco plants, 
574 

Hexose phosphates, respiration and, low tem- 
perature, darkened barley leaves, 905 

Histidine, primary site of amitrole action, 
Arabidopsis thaliana, 1226 

Homoserine dehydrogenase, purification and 
interconversion, carrot, 1569 

Hordeum vulgare (see Barley) 

Hybrids, anti-zeatin and anti-abscisic acid 
hybridomas, 144 

Hydrogen, inhibition of nitrogen reduction, 
nitrogenase, soybean nodule bacte- 
roids, 663 

Hydrogen sulfide, inhibition of active carbon 
dioxide transport, cyanobacterium, 
387 

Hydroperoxide lyase, enzymatic conversion 


K*/H* ex- 
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of lipoxygenase products, blue-green 
algae, 1280 
8-Hydroxyguanine, content of chloroplast 
DNA, ozone-treated plants, 644 
Hydroxypyruvate, metabolism in mutant 
barley, 395 
Hydroxypyruvate reductase, identification in 
maize leaves, 278 
Hypocotyls 
curvature in sunflower, asymmetric auxin 
application, 466 
physiology of tomato mutant diageotro- 
pica, 804 
soybean, gravitropism, 1329 
Hypoxia 
induction of anoxia tolerance, corn root 
tips, 837 
metabolic acclimation in winter cereals, 
1063 


Indoleacetic acid, role of ethylene, geotropic 
response, bermudagrass stolons, 1251 
Indole-3-acetic acid 
asymmetric application, sunflower hypo- 
cotyl curvature, 466 
compression wood formation, reoriented 
branches, Douglas-fir, 338 
free and conjugated, developing bean 
seeds, 775 
hydrolysis of esters, exposure, mild alka- 
line conditions, 9 
Indole-3-butyric acid, rooting ability of con- 
jugates formed during rooting, mung 
bean cuttings, 1080 
Inflorescence, oxidation by mitochondria, 
proline and glutamate, voodoo lily, 
530 
Inositol trisphosphate, metabolism in carrot, 
477 
Invertases, soluble and bound isoforms, bar- 
ley elongating stem tissue, 993 
Ions, sensory transduction and electrical sig- 
naling, guard cells, 795 
Iron, phosphate starvation inducible metab- 
olism, tomato, 175 
Irradiance, photosystems I and II, phycobili- 
somes, Porphyridium cruentum, 1179 
Irradiation, mode of action of 6-carotene, 
Dunaliella bardawil, 1040 
Isocyanides, ethylene-like activity, pea and 
potato, carnation and carrot, 669 
Isopentenyladenosine, content in Scots pine 
seeds, rapid effects, red light, 5 
Isopentenyl transferase, chimeric gene in to- 
bacco, cytokinin-to-auxin ratios, mor- 
phology of shoots, 808 
Isoperoxidase, activity and pectic fragments, 
lignin biosynthesis, castor bean, 889 


J 
Jojoba, leaf, gas exchange properties, com- 
bined low temperature-high light ef- 
fects, 1580 
K 
Kinetin, 
acid utilization, high temperature 
stress, lettuce seeds, 733 
L 


Lamellae, stromal and granal, thylakoid pro- 
tein distribution, spirodela, 629 
Leaf 


C, photosynthesis, C3-C, species, 
154 


Grape 

823 

Gibberellins 

embryo-suspenser of Phaseolus coccineus 

seeds, heart stage, embryo develop- 
ment, 362 
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barley 
early greening phase, electron transport 
system, 409 
low temperature, respiration and phos- 
phorylated intermediates, 905 
photoinhibition, regulation of CO, as- 
similation, 1562 
barley seedlings, role of nitrate and nitrite, 
induction of nitrite reductase, 1152 
bean 
carbon partitioning, 291 
heliotropic movements, air temperature, 
1162 
beet, biochemical mechanism, sucrose ac- 
cumulation, 656 
Brassica napus, growth temperature, gal- 
actolipids, 924 
broad bean, biochemical mechanism, su- 
crose accumulation, 656 
cabbage, water relations, turgor recovery, 


corn 
biochemical mechanism, sucrose accu- 
mulation, 656 
hydroxypyruvate and glyoxylate reduc- 
tases, 278 
oxygen inhibition, nitrate reductase bio- 
synthesis, 883 
cotton 
absorbance changes, xanthophyll cycle 
components, 542 
reflected far-red light effects, chlorophyll 
and LHC-II, 800 
cowpea, mesophyll cells, salinity and pho- 
tosynthesis, 493 
Elodea canadensis, light-induced polar pH 
changes, 62, 68 
Euphorbia characias, oxygen exchange, 
photosynthetic cell suspensions, 1075 
grape, net CO, assimilation, ambient and 
acute partial pressures of ozone, 1501 
jojoba, gas exchange properties, combined 
low temperature-high light effects, 
1580 
oat, proteolytic activity, alkaline pH, 1414 
pea 


biochemical mechanism, sucrose accu- 
mulation, 656 
chloroplasts, pyrroline-5-carboxylate re- 
ductase, 581 
glutamate/aspartate transporter, mito- 
chondria, 272 
glycine decarboxylase localization, 1219 
pumpkin, light-induced inhibition, photo- 
system II, 1069 
rice 
cold-treatment, protein synthesis and 
mRNA levels, 930 
proteolysis, senescence, 1232 
rye, cold acclimation, freezing injury in 
protoplasts, 1131 
soybean 
biochemical mechanism, sucrose accu- 
mulation, 656 
carbon exchange characteristics, phos- 
phate deficiency, 848 
chalcone synthase mRNA, race-specific 
resistance, 911 
spinach 
biochemical mechanism, sucrose accu- 
mulation, 656 
prevention of nitrate reductase, low car- 
bon dioxide, 970 
tobacco 
biochemical mechanism, sucrose accu- 
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mulation, 656 
transient gene expression in pollen, 1270 
tomato, immunogold localization, protein- 
ase P69, 119 
wheat, glycine decarboxylase localization, 
1219 
Lectin 
Dolichos biflorus seeds, biosynthetic stud- 
ies, 1382 
root-specific, cloning, barley, 124 
Leghemoglobin, measurement of fractional 
oxygenation, reflectance spectros- 
copy, pea nodules, 598 
Lemna paucicostata, synthesis of ethanola- 
mine and its regulation, 587 
Lettuce 
artefactual origins of cyclic AMP, 624 
seed, thermoinhibition, kinetin and ethyl- 
ene, 733 
Light 
adaptation/acclimation of photosynthesis, 
ribulose- | ,5-bisphosphate carboxylase 
regulation, sun and shade plants, 379 
blue, regulation of transcript levels, pea, 
1030 


-dark modulation of enzyme activity, bar- 
ley leaves, 1620 
functional analysis of photosynthetic ap- 
paratus, chlorophy!l b, Prochlorothrix 
hollandica, 770 
high, gas exchange properties at low tem- 
perature, jojoba leaves, 1580 
high stress, growth and development tem- 
perature, potato, 1558 
-induced inhibition, photosystem II, 
pumpkin leaves, 1069 
-induced polar pH changes, Elodea cana- 
densis leaf, 62, 68 
-induced spectral absorbance changes, 
photosynthesis and xanthophyll 
cycles, cotton leaves, 542 
low and high temperature limits to PSII, 
Piperaceae, 1494 
photoinhibitory, photoacoustic spectros- 
copy, paraquat-resistant Conyza bon- 
ariensis, 1174 
red 
cell-cycle control by phytochrome and 
calcium, fern spores, 610 
isopentenyladenosine content, Scots 
pine seeds, 5 
reflected far-red, chlorophyll and LHC-II, 
cotton, 800 
regulation of 8-tubulin gene expression, 
internode development, soybean, 
1157 
-saturated photosystem I electron trans- 
port, low growth temperature, mono- 
cots and dicots, 1308 
synchronized Amphidinium carteri, cell 
cycle vs. photocycle control, photo- 
synthesis, 999 
Light-harvesting chlorophyll II, reflected far- 
red light effects, cotton, 800 
Light-harvesting complex 
chlorophyll c involvement in algae, 727 
photosystem II, light quality and irradi- 
ance, corn, 163 
Lignin, elicitation of biosynthesis, isoperoxi- 
dase activity by pectic fragments, cas- 
tor bean, 889 
Lily, voodoo, inflorescence, oxidation by mi- 
tochondria, proline and glutamate, 
530 
Lipase, solubilized microsomal, properties, 


canola, 1303 
Lipids 
Arabidopsis thaliana mutant, enhanced 
thermal tolerance, palmitic acid un- 
saturation, 401 
small unilamellar vesicles, reconstitution 
in pea, UDP-glucose sterol glucosyl 


Lolium multiflorum (see Ryegrass) 

Lupinus angustifolius, protein bodies, isola- 
tion, characterization, 1425 

Lycopersicon esculentum (see Tomato) 

Lysine, -sensitive aspartate kinase, maize cell 
cultures, 1602 

Lysophosphatidate acyltransferase, activity 
in microsomes, oil seeds, 1288 


Magnesium, net uptake, competitive alumi- 
num inhibition, Lolium multiflorum 
roots, 1407 
Magnesium-ATPase, characteristics, mem- 
brane-bound maize coupling factor, 
1107 
Maize (see Corn) 
Malate, -induced hysteresis, phosphoenol- 
pyruvate carboxylase, Crassula argen- 
tea, 954 
1-(Malonylamino)cyclopropane- -carbox- 
ylic acid 
carrier-mediated uptake in vacuoles, Ca- 
tharanthus roseus cells, 1317 
-induced ethylene, aging carnation flower 
parts, 1126 
Mantoniella squamata, chlorophyll in- 
volved in light-harvesting, 727 
Medicago sativa (see Alfalfa) 
Membrane, role of nonohmicity, electron 
transport, plant mitochondria, 487 
Mesophyll cells 
C,, inorganic carbon diffusion, Panicum 
miliaceum, 1356 
chloroplasts, phosphate translocator, Pan- 
icum miliaceum, 1507 
cowpea, salinity effects, photosynthesis, 
493 
Metallothionein, mouse gene inheritance and 
expression, tobacco, 1020 
Microelectrodes, calcium-selective, applica- 
tion, plant cells and tissues, 1239 
Microsomes 
barley root plasma membrane, tempera- 
ture-induced protein conformational 
changes, 1339 
germinating canola, properties, solubilized 
lipase, 1303 
Mitochondria 
corn 
electron transport, Helminthisporium 
marydis race T toxin, 1296 
subunit composition, cytochrome , 
1535 
Cyanidium caldarium, enzyme |\ocaliza- 
tion, fatty acid-8-oxidation, 1476 
oligomycin-sensitivity conferring protein, 
526 
oxidation of proline and glutamate, inflo- 
rescence, voodoo lily, 530 
pea leaf, glutamate/aspartate transporter, 
272 


potato, role of nonohmicity, electron trans- 


XXXVvii 
transferase, 567 3 
Lipoxygenase 
enzymatic conversion, hydroperoxide 
lyase, blue-green algae, 1280 
; properties in blue-green algae, 367 
433 


XXxViii 


port, 487 
Monoclonal antibodies 
glutamate/aspartate transporter, pea leaf 
mitochondria, 272 
pectin, conformation induced by calcium, 
1419 
Monocots, maize cells, genetic transforma- 
tion, particle bombardment, 440 
Mougeotia, calcium-activated protein kinase, 
detection, synthetic peptide sub- 


branched-chain 2-oxo acids, peroxisomal 
degradation, 1387 

indole-3-butyric acid conjugates, rooting 
ability, 1080 

manipulation of membrane fatty acid 
compositions, 203 


subtilisin inhibitor, partial characteriza- 

tion, 106 

Muscle cells, antibodies against calcium- 
binding protein, Streptanthus tortuo- 
sus, 1259 

Muskmelon, sucrose phosphate synthase and 
acid invertase, 1527 

Mutation, physiology of tomato mutant di- 
ageotropica, 804 


NADH, -dependent hydroxypyruvate reduc- 
tase, deficiency, hydroxypruvate me- 
tabolism in mutant barley, 395 

NADP, electron transport system, early 
greening phase, barley leaves, 409 

NADP*-glyceraldehyde-3-phosphate dehy- 
drogenase, light/dark modulation of 
enzyme activity, barley leaves, 1620 

NAD(P)H nitrate reductase, nitrate trans- 
port, barley seedlings, 947 

Neurospora crassa, plasma membrane, cal- 
cium activation, electrogenic proton 
pump, 213 

Nicotiana (see Tobacco) 

Nitrate 

assimilation, oxygen and carbon dioxide 
fluxes, barley shoots, 352 

nitrite and, induction of nitrite reductase, 
barley seedling leaves, 1152 

total photosynthetic electron flow, chloro- 
phyll a fluorescence, algae, 331 

transport, independence from NADH and 
NAD(P)H nitrate reductase, barley 
seedling, 947 

Nitrate reductase 

oxygen inhibition of biosynthesis, total sol- 
uble protein synthesis, detached corn 
leaves, 883 

prevention in spinach leaves, low carbon 
dioxide, 970 

structural gene, deregulation of expression, 
tungstate, 304 

Nitrite reductase, role of nitrate and nitrite, 
leaves, barley seedlings, 1152 

Nitrogen 

assimilating enzyme activities, enzyme 
protein development, alfalfa nodules, 
898 

cyclic variations in uptake rate, soybean, 
1345 

inorganic, net O2 exchange, Anacystis ni- 
dulans, 28 


SUBJECT INDEX 
maize kernel pedicel glutamine synthetase, 
868 


metabolism, nuclear magnetic resonance 
study, white spruce buds, 193 
phosphate starvation inducible metabo- 
lism, tomato, 175 
-starvation, decreased ethylene biosyn- 
thesis, corn roots, 266 
Nitrogenase 
activity in detached pea nodules, carbohy- 
drate effects, internal oxygen concen- 
tration, 603 
hydrogen inhibition of nitrogen reduction, 
soybean nodule bacteroids, 663 
Nodules 
alfalfa 
development, nitrogen assimilating en- 
zyme activities, 898 
formation stimulated by aminoethoxy- 
vinylglycine, 690 
Nuclear magnetic resonance 
nitrogen metabolism, shoot-forming cul- 
tures, white spruce buds, 193 
spectroscopy and, xenobiotic monitoring, 
tomato, 1243 


Oat 
leaf, proteolytic activity, alkaline pH, 1414 
plasma membrane, polyphosphoinositide 
phospholipase C, 1275 
protoplasts, polyamine binding to proteins, 
738 


purified phytochrome, polycation-stimu- 
lated protein kinase, 709 

root tonoplast, proton permeability, diclo- 
fop-methyl, 756 

variation in binding and virulence, Agro- 
bacterium tumefaciens chv mutants, 
113 

Oligomycin, -sensitivity conferring protein, 

526 


Olisthodiscus luteus, algal rubisco diver- 
gence, 939 
Organic acid 
cadmium and zinc accumulation, mecha- 
nism, tobacco suspension cells, 780 
interference, abscisic acid ELISA, 1467 
Oryza sativa (see Rice) 
Oscillatoria 
hydroperoxide lyase, enzymatic conver- 
sion, lipoxygenase products, 1280 
properties of lipoxygenase, 367 
Osmometry, osmotic pressure, aqueous pol- 
yethylene glycols, 766 
Osmoregulation 
psychrometric pressure-volume analysis, 
salinized Ceratopteris, 322 
pyrroline-5-carboxylate reductase, Chio- 
rella autotrophica, C. saccharophila, 
917 


osis 
Dunaliella salina mutants, haloadaptation 
defect, characterization, 786 
freezing and, ATPase and protein compo- 
sition, winter rye seedlings, 961 
growth-limited plant cells, cell wall altera- 
tion, tobacco, 39 
Osmotin, enhanced accumulation, stable 
NaCl tolerance, tobacco cells, 855 
2-Oxo acids, branched-chain, peroxisomal 
degradation, mung bean, 1387 
Oxygen 
carbon dioxide fluxes and, nitrate assimi- 
lation, barley shoots, 352 
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changes induced by inorganic nitrogen, 
Anacystis nidulans, 28 

polyamines, rice seedlings, 

exchange, photosynthetic cell suspensions 
and detached leaves, Euphorbia char- 
acias, 1075 

fractional oxygenation of leghemoglobin, 
measurement, pea nodules, 598 

gradual increases in concentration, nodule 
activity, soybean, 315 

inhibition of nitrate reductase biosynthesis, 
total soluble protein synthesis, de- 
tached corn leaves, 883 

internal concentration, carbohydrate ef- 
fects, pea nodules, 603 

light-induced inhibition of photosystem II, 
pumpkin leaves, 1069 

'8Q incorporation patterns, pathway of 
abscisic acid biosynthesis, cocklebur 
and tobacco, 1594 

Oxygen-18 

content of atmospheric oxygen, water and 
cellulose relationship, Egeria densa, 
536 

glycolate metabolism, carbon dioxide, 
Chlorella pyrenoidosa and Pavlova 
lutheri, 1085 

Ozone 

ambient and acute partial pressures, 
net CO, assimilation, grape, 1501 

-treated plants, 8-hydroxyguanine content, 
chloroplast DNA, 644 

-treated potato foliage, rubisco activity, net 
photosynthesis, 427 


Pp 


Palm, endosperm, lysophosphatidate acyl- 
transferase activity, microsomes, 1288 
Palmitic acid, unsaturation, enhanced ther- 
mal tolerance, Arabidopsis thaliana 
mutant, 401 
Panicum miliaceum 
C, mesophyll and bundle sheath cells, in- 
organic carbon diffusion, 1356 
mesophyll and bundle sheath chloroplasts, 
phosphate translocator, 1507 
Paraquat, -resistant Conyza bonariensis, tol- 
erance to photoinhibitory light, pho- 
toacoustic spectroscopy, 1174 
Pavlova gyrans, chlorophyll c involvement in 
light-harvesting, 727 
Pavlova lutheri, glycolate metabolism, car- 
bon dioxide, O-18 labeling, 1085 
Pea 


characterization of chloroplast D-enzyme, 
136 

cotyledons, induction of a-amylase activity 
by auxin, 484 

DNasel-sensitive regions of chromatin, 
DNA methylation reduction, 451 

ethylene-like activity of isocyanides, 669 

gene family for cytosolic glutamine synthe- 
tase, 702 


biochemical mechanism, sucrose accu- 
mulation, 656 
glutamate/aspartate transporter, mito- 
chondria, 272 
glycine decarboxylase localization, 1219 
leaf, chloroplasts, pyrroline-5-carboxylate 
reductase, 581 
manipulation of membrane fatty acid 
compositions, 203 
membranes, incorporation of UDP-glu- 


strates, 1613 
Mung bean 
seed, a-amylase development, cotyledons, 
253 
seed-specific tonoplast protein, distribu- 
tion, 1006 
N 
| 
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cose, xyloglucan, 373 
nodules 
carbohydrate effects, internal oxygen 
concentration, 603 
measurement, fractional oxygenation of 
leghemoglobin, 598 
oligomycin-sensitivity conferring protein, 
526 


ozone-treated, 8-hydroxyguanine content, 
chloroplast DNA, 644 

purification and characterization, S-aden- 
osyl-L-methionine:6a-hydroxymaack- 
iain 3-O-methyltransferase, 559 

root elongation, inhibitory action of auxin, 
310 

seedling greening, gibberellic acid effects, 
19 


seed-specific tonoplast protein, distribu- 
tion, 1006 
shoot, endogenous gibberellins, 1255 
specific transcript levels, blue-light regula- 
tion, 1030 
sucrose loading, isolated veins, 259 
transport of storage proteins, coated vesi- 
cles, 674 
variation in binding and virulence, Agro- 
bacterium tumefaciens chy mutants, 
113 
Peach, deep supercooling of xylem paren- 
chyma, involvement, cell wall layer, 
151 
Pectinmethylesterase, characterization, Ficus 
awkeotsang makino achenes, 1445 
Pectins 
developmental changes, tomato fruit cell 
wall, 816 
monoclonal antibodies, conformation in- 
duced by calcium, 1419 
Pennycress, isolation of gibberellin precur- 
sors, heavily pigmented tissues, 1488 
Peperomia camptotricha, kinetic properties, 
phosphoenolpyruvate carboxylase, 
1050 
Pepper, fruit development, synthesis, chrom- 
oplast-specific proteins, 455 
Peroxidase, isoenzymes, hormonal regula- 
tion and distribution, Cucurbitaceae, 
1609 
Peroxisomes, degradation of branched-chain 
2-oxoacids, mung bean, 1387 
Petunia 
manipulation of membrane fatty acid 
compositions, 203 
protoplasts, polyamine binding to proteins, 
738 


pH 
alkaline, proteolytic activity, oat leaves, 
1414 
high affinity potassium uptake, maize 
roots, 1202 
light-induced polar changes in leaves, Elo- 
dea canadensis, 62, 68 
mechanisms of aluminum _ tolerance, 
wheat, 1188 
mild alkaline conditions, hydrolysis, in- 
dole-3-acetic acid esters, 9 
role of plasmalemma H*-ATPase, K*/H* 
exchange, tobacco, 298 
Phaeodactylum tricornutum, chlorophyll c 
involved in light-harvesting, 727 
Pharbitis nil, shoot inversion, timing of 
growth inhibition, 464 
Phaseolus coccineus, seed, gibberellins in em- 
bryo-suspensor, heart stage, 362 
Phaseolus vulgaris (see Bean) 
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Phenylalanine, ammonia-lyase activity, abs- 
cisic acid suppression, soybean, 23 
Phosphate 
deficiency in soybeans, whole leaf carbon 
exchange, 848 
inorganic, thylakoid energization, spinach 
chloroplasts, 221 
-starvation, decreased ethylene biosyn- 
thesis, corn roots, 266 
starvation inducible metabolism, tomato, 
175 
stromal, feedback limited photosynthesis, 
bean, 679 
translocator, mesophyll and bundle sheath 
chloroplasts, Panicum miliaceum, 
1507 
Phosphate synthase, -sucrose activity, species 
and environmental variations, to- 
bacco, 469 
Phosphoenolpyruvate carboxylase 
kinetic properties, Peperomia camptotri- 
cha, 1050 
malate-induced hysteresis, Crassula argen- 
tea, 954 
Phosphoethanolamine, synthesis of ethanol- 
amine and its regulation, Lemna pau- 
cicostata, 587 
Phosphoinositides, gibberellic acid-induced 
changes in metabolism, barley aleu- 
rone layers, 1266 
Phospholipid, reconstitution, UDP-glucose 
sterol glucosyl transferase, 567 
Phosphorylation, oxidative, plant oligomy- 
cin-sensitivity conferring protein, 526 
Photoinhibition 
mode of action of 8-carotene, Dunaliella 
bardawil, 1040 
sequential events, sodium stress, Synecho- 
cystis, 91 
Photorespiration, hydroxypyruvate reductase 
deficient mutant barley, hydroxypy- 
ruvate metabolism, 395 
Photosynthesis 


CO, concentrating mechanism, Xan- 
thium strumarium, 1364 
leaf anatomy, C3-C, species, 1543 
mechanism, bundle sheath cells, 1372 
carbon metabolism, photoautotrophic cell 
suspension cultures, soybean and cot- 
ton, 1507 
cell cycle vs. photocycle control, light/ 
dark-synchronized Amphidinium car- 
teri, 999 
effects of polyploidy, Atriplex confertifola, 
1143 
electron transport system, early greening 
phase, barley leaves, 409 
feedback limited, stromal phosphate con- 
centration, bean, 679 
functional analysis, Prochlorothrix hollan- 
dica, 770 
light adaptation/acclimation, ribulose-1,5- 
bisphosphate carboxylase activity, sun 
and shade plants, 379 
light-induced spectral absorbance changes, 
xanthophyll cycle components, cotton 
leaves, 542 
O, evolution rate, ribulosebisphosphate 
carboxylase activity, broad bean guard 
cell protoplasts, 459 
pigment analysis, reversed phase-HPLC 
method, 190 
prevention of nitrate reductase, low carbon 
dioxide, spinach leaves, 970 


XXxix 


age, 427 
total electron flow, chlorophyll a fluores- 
cence, algae, 331 
I 


electron transport, low growth tempera- 
ture, monocots and dicots, 1308 
photosystem II and phycobilisomes, stoi- 
chiometry, Porphyridium cruentum, 
1179 
subunit binding plastocyanin, maize, 445 
Il 


absence of formate-induced bicarbonate 
release, corn, 287 

distribution of thylakoid proteins, stromal 
and granal lamellae, spirodela, 629 

light-harvesting complex, light quality and 
irradiance, corn, 163 

light-induced inhibition, pumpkin leaves, 
1069 

low and high temperature limits, Pipera- 
ceae, 1494 


Phototropism 
decreased amplitude, Arabidopsis thaliana 
mutants, 685 
Phycomyces, novel effect, 1586 
Phthalimides, substituted, competition for 
gibberellin A, binding, cucumber, 823 
Phycobilisomes, photosystems I and II, stoi- 
chiometry, Porphyridium cruentum, 
1179 
Phycomyces, phototropism, novel effect, 
1586 
Phytoalexins, S-adenosyl-L-methionine:6a- 
hydroxymaackiain 3-O-methyltrans- 
ferase, purification, pea, 559 
Phytochrome 
cell-cycle control, Ca”*-dependent period, 
fern spores, 610 
oat, polycation-stimulated protein kinase, 
709 


Phytohormones, carbohydrate supply and, 
maize kernel abortion, 986 
Phytophthora megasperma, resistance of soy- 
beans, phenyalanine ammonia-lyase 
activity, abscisic acid, 23 
Picea glauca (see Spruce, white) 
Pigment, biosynthesis, primary site of ami- 
trole action, Arabidopsis thaliana, 
1226 
Pine 
artefactual origins of cyclic AMP, 624 
seed, red light effects, isopentenyladeno- 
sine content, 5 
seed-specific tonoplast protein, distribu- 
tion, 1006 
Piperaceae, low and high temperature limits 
to PSII, 1494 
Pisum sativa (see Pea) 
Plantago major, root respiration and growth, 
vesicular-arbuscular mycorrhizal in- 
fection, 227 


mechanisms of aluminum tolerance, 
wheat, 1188 

sucrose loading in isolated veins of pea, 
259 

Plasma membrane 

-associated electron transport, maize roots, 
1014 

barley root microsomes, temperature ef- 
fects, sulfhydryl reactivity, 1339 

cold acclimation, freezing injury in proto- 


Plasmalemma 


plasts, rye leaves, 1131 
Neurospora crassa, calcium activation, 
electrogenic proton pump, 213 
oat, polyphosphoinositide phospholipase 
C, 1275 
wheat root, cation binding, aluminum, 233 
winter rye seedlings, freezing and osmotic 
stress, ATPase and protein composi- 
tion, 961 
Plastids, barley leaves, electron transport sys- 
tem, early greening phase, 409 
Plastocyanin, identification of binding sub- 
unit, photosystem I, maize, 445 
Pollen, tobacco, transient gene expression, 
1270 
Pollination, abscisic acid levels, early seed 
development, Schium edule, 1351 
Polyamines 
binding to proteins, oat and petunia pro- 
toplasts, 738 
metabolism of potato seed-tubers, long- 
term storage, early sprout develop- 
ment, 183 
modulators of salt tolerance, rice cultivars, 
500 


oxygen-deficit stress, rice seedlings, 1197 
Polycation, -stimulated protein kinase, puri- 
fied oat phytochrome, 709 
Polyethylene glycols, aqueous, osmotic pres- 
sure, 766 
Polygalacturonase, tomato fruit cell wall, 816 
Polyphenoloxidase 
broad bean, polypeptide composition, 
amino-terminal sequence, 481 
latent, novel procedure for extraction, 
grape, 1481 
Polyphosphoinositide phospholipase C, oat 
plasma membrane, 1275 
Polysaccharides, extracellular, water and sa- 
line stress adaptation, tobacco, 54 
Populus nigra, photosynthetic pigment 
analysis, HPLC, 190 
Porphyridium cruentum, photosystems I and 
II, phycobilisomes, stoichiometry, 
1179 
Potassium 
absorption, resistance to cations, rubid- 
ium-resistant rapeseed suspension 
cells, 1460 
direct measurement of channels, thylakoid 
membranes, spinach, 249 
high affinity uptake, maize roots, 1202 
mechanisms of aluminum _ tolerance, 
wheat, 1188 
role of plasmalemma H*-ATPase, tobacco, 
298 
Potassium chloride, proteolysis, senescing 
rice leaves, 1232 
Potato 
ethylene-like activity of isocyanides, 669 
i cytochemical localization, 
ADPglucose pyrophosphorylase, 217 
level of tolerance to high light stress, 
growth and development temperature, 
1558 
mitochondria, role of nonohmicity, elec- 
tron transport, 487 
ozone-treated foliage, rubisco activity, net 
photosynthesis, 427 
polyamine metabolism of seed-tubers, 
long-term storage, early sprout devel- 
opment, 183 
variation in binding and virulence, Agro- 
bacterium tumefaciens chv mutants, 
113 
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Pressure, osmotic, aqueous polyethylene gly- 
cols, 766 
Prochlorothrix hollandica, functional analy- 
sis of photosynthetic apparatus, 770 
Proline, oxidation by mitochondria, inflores- 
cence, voodoo lily, 530 
Propeptide, wheat germ agglutinin, produc- 
tion of antibody, 473 
Protein 
chromoplast-specific, synthesis, pepper 
fruit development, 455 
composition, freezing and osmotic stress, 
winter rye seedlings, 961 
heat shock response of carrot, 552 
oligomycin-sensitivity conferring protein, 
526 
polyamine binding, oat and petunia pro- 
toplasts, 738 
seed storage, transcription and mRNA lev- 
els, rapeseed, 617 
storage, transport by coated vesicles, pea, 
674 
synthesis, cold-treatment and mRNA lev- 
els, rice leaves, 930 
synthesis in detached corn leaves, oxygen 
inhibition, nitrate reductase biosyn- 
thesis, 883 
Proteinase inhibitor II, plant defense gene, 
auxin regulation, tobacco, 73 
Proteinase P69, pathogenesis-related, immu- 
nogold localization, tomato leaves, 
119 
Protein bodies, Lupinus angustifolius, isola- 
tion, characterization, 1425 
Protein kinase 
calcium-activated, Mougeotia, 1613 
polycation-stimulated, purified oat phyto- 
chrome, 709 
Proteoliposomes, fusicoccin receptors in 
maize, 1402 
Proteolysis 
alkaline pH, oat leaves, 1414 
senescing rice leaves, 1232 
Proton 
direct measurement of potassium chan- 
nels, thylakoid membranes, spinach, 
249 
electrogenic pump, calcium activation, 
Neurospora plasma membrane, 213 
high affinity potassium uptake, maize 
roots, 1202 
light-induced polar pH changes, Elodea 
canadensis, 68 
mechanisms of aluminum _ tolerance, 
wheat, 1188 
permeability, diclofop-methyl, oat root to- 
noplast, 756 
role of plasmalemma H*-ATPase, tobacco, 
298 
-translocating inorganic pyrophosphatase, 
vacuole membranes, red beet, 34 
Protoplasts 
broad bean guard cells, ribulosebisphos- 
phate carboxylase activity, photosyn- 
thetic O, evolution rate, 459 
oat and petunia, polyamine binding to pro- 
teins, 738 
rye leaves, cold acclimation, freezing in- 
jury, 1131 
volume in spinach, water potential rela- 
tionship, bound water fraction, 13 
Prunus persica (see Peach) 
Prymnesium parvum, chlorophyll c involved 
in light-harvesting, 727 
Pseudomonas syringae, -induced K*/H* ex- 
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change, plasmalemma H*-ATPase 
role, tobacco, 298 

Pseudotsuga meziesii (see Douglas-fir) 

Pulvini, barley, localization and pattern, gra- 
viresponse, 744 

Pumpkin, leaf, light-induced inhibition, pho- 
tosystem II, 1069 

Pyrophosphatase, H*-translocating, purifica- 
tion from vacuole membranes, red 
beet, 34 

Pyrophosphate:fructose-6-phosphate phos- 
photransferase, properties, endo- 
sperm, developing wheat grains, 421 

Pyrroline-5-carboxylate reductase 

content of pea leaf chloroplasts, 581 
relation to osmoregulation, Chlorella au- 

totrophica, C. saccharophila, 917 

Pyruvate, banana ripening, 1436 

Pyruvate kinase, short-term metabolite 
changes, transient ammonium assim- 
ilation, algae, 749 


Radish, nuclear gene expression, late seed 
maturation, 829 
Rapeseed 
cotyledon, lysophosphatidate acyltransfer- 
ase activity, microsomes, 1288 
leaf, temperature and galactolipids, 924 
rubidium-selected suspension cells, in- 
creased potassium absorption, resist- 
ance to cations, 1460 
seed storage protein transcription, mRNA 
levels, 617 
transformation using Agrobacterium tu- 
mefaciens, bar and neo genes, trans- 
genic plants, 694 
Raphanus sativus (see Radish) 
Receptors, fusicoccin, proteoliposome prop- 
erties, maize, 1402 
Reproduction, maize, water deficits, 862 
Respiration 
phosphorylated intermediates and, low 
temperature, darkened barley leaves, 
905 
role of nonohmicity, electron transport, 
plant mitochondria, 487 
root, mycorrhizal infection, Plantago ma- 
jor, 227 
Rhizobium meliloti, induction of nod genes 
by flavonoids, alfalfa roots, 842 
Ribonucleic acid 
gene dosage and gene expression, Chila- 
mydomonas reinhardtii chloroplasts, 
648 
molecular characterization of G/b/ gene, 
major maize embryo globulin, 636 
specific transcript levels, blue-light regula- 
tion, pea, 1030 
Ribonucleic acid, messenger 
chalcone synthase, race-specific resistance, 
pathogen-inoculated soybeans, 91 1 
effects of cold-treatment on protein syn- 
thesis, rice leaves, 930 
light regulation of 8-tubulin gene expres- 
sion, internode development, soy- 
bean, 1157 
radish nuclear gene expression, late seed 
maturation, 829 
root-specific barley lectin, cloning, char- 
acterization, 124 
seed storage protein transcription, exoge- 
nous abscisic acid response, rapeseed, 
617 
Ribulose- 1 ,5-bisphosphate, limitation of CO, 
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assimilation, barley leaves, 1562 
Ribulose-1,5-bisphosphate carboxylase 
chromophytic and rhodophytic, similari- 
ties, diverse algae, 939 
regulation in sun and shade plants, light 
adaptation/acclimation, photosyn- 
thesis, 379 
Ribulosebisphosphate carboxylase, photo- 
synthetic O, evolution rate, broad 
bean guard cell protoplasts, 459 
Ribulose bisphosphate carboxylase/oxygen- 
ase, decline of activity and quantity, 
net photosynthesis, ozone-treated po- 
tato foliage, 427 
Ribulose-5-phosphate kinase, _ light/dark 
modulation of enzyme activity, barley 
leaves, 1620 


artefactual origins of cyclic AMP, 624 
leaf 
cold-treatment, protein synthesis and 
mRNA levels, 930 
proteolysis, senescence, 1232 
salt tolerance, polyamines as modulators, 
500 


seedling, polyamines, oxygen-deficit stress, 
1197 
Ricinus communis (see Castor bean) 
Ripening 
banana, 1436 
tomato, kinetic comparison, cytokinin nu- 
cleosidase, 148 
Root 
alfalfa 
induction of rhizobial nod genes, flavon- 
oids, 842 
interactions, flavonoid nod gene induc- 
ers, 1138 
barley, plasma membrane microsomes, 
temperature effects on sulfhydryl re- 
activity, 1339 
bean, subunit composition, glutamine syn- 
thetase isozymes, 1056 
corn 
axial and radial hydraulic resistance, 719 
decreased ethylene biosynthesis, 266 
gravitropism, springback, 1247 
high affinity potassium uptake, 1202 
plasma membrane-associated electron 
transport protein, 1014 
mung bean, indole-3-butyric acid conju- 
gates, 1080 
oat, proton permeability of tonoplast, di- 
clofop-methyl, 756 
pea, elongation, inhibitory action of auxin, 
310 
Plantago major, respiration, mycorrhizal 
infection, 227 
rice seedling, polyamines, oxygen-deficit 
stress, 1197 
ryegrass, competitive aluminum inhibi- 
tion, net magnesium uptake, 1407 
salinized Ceratopteris, psychrometric pres- 
sure-volume analysis, osmoregula- 
tion, 322 
soybean 
chalcone synthase mRNA, race-specific 
resistance, 911 
hydraulic conductivity, sodium choride 
effects, 1262 
wheat 
mechanisms of aluminum tolerance, 
1188 
plasma membrane proteins, cation bind- 
ing, 233 
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wheat seedling, stress-induced accumula- 
tion, wheat germ agglutinin and abs- 
cisic acid, 1432 
Rubidium, -selected suspension cells of ra- 
peseed, increased potassium absorp- 
tion, resistance to cations, 1460 
Rye 
leaf protoplasts, cold acclimation, freezing 
injury, 1131 
seedling, freezing and osmotic stress, ATP- 
ase and protein composition, 961 
Ryegrass, root, competitive aluminum inhi- 
bition, net magnesium uptake, 1407 


Salinity, photosynthesis effects, mesophyll 
cell, cowpea leaves, 493 
Salt 


stress adaptation 
cell wall composition changes, tobacco, 
48 
extracellular polysaccharides, tobacco, 
54 
tolerance, polyamines as modulators, rice 
cultivars, 500 
Sauromatum guttatum (see Lily, voodoo) 
Scutellum, corn, lysophosphatidate acyl- 
transferase activity, microsomes, 1288 
Sechium edule, early seed development, abs- 
cisic acid levels, 1351 


alfalfa, interactions, flavonoid nod gene in- 
ducers, 1138 
bean 
carbon partitioning, 291 
free and conjugated indole-3-acetic acid, 
775 
development in soybean, effect of water 
deficits, 975, 980 
Dolichos biflorus, lectin, biosynthetic stud- 


ies, 1382 

Ficus awkeotsang makino achenes, char- 
acterization,  pectinmethylesterase, 
1445 


lettuce, thermoinhibition, kinetin and 
ethylene, 733 

Lupinus angustifolius, characterization, 
protein bodies, 1425 

mung bean 

a-amylase development, cotyledons, 
253 
subtilisin inhibitor, partial characteriza- 

tion, 106 

oil, lysophosphatidate acyltransferase ac- 
tivity, microsomes, 1288 

pea, storage protein transport, coated ves- 
icles, 674 

Phaseolus coccineus, gibberellins in em- 
bryo-suspensor, heart stage, 362 

pine, red light effects, isopentenyladeno- 
sine content, 5 

radish, late maturation, nuclear gene 
expression, 829 

rapeseed, storage protein transcription, 
mRNA levels, 617 

Sechium edule, early development, abscisic 
acid levels, 1351 

soybean, transformation, Agrobacterium 
tumefaciens, 1212 

-specific tonoplast protein, distribution, 
various plants, 1006 

sunflower seedhead removal, whole plant 
senescence, 85 


Seedling 


barley 


xli 


a-amylase inhibitor synthesis, ABA and 
dehydration stress, 415 
nitrate transport, NADH and NAD(P)H 
nitrate reductase independence, 947 
Catharanthus roseus, immunological de- 
tection, tryptophan decarboxylase, 79 
pea, greening, gibberellic acid effects, 19 
rice, oxygen-deficit stress, 
1197 
rye, freezing and osmotic stress, ATPase 
and protein composition, 961 
tobacco, mouse metallothionein gene, in- 
heritance and expression, 1020 
transgenic tobacco plants, cross-resistance, 
short residual sulfonylurea herbicides, 
574 
wheat, stress-induced accumulation, wheat 
germ agglutinin and abscisic acid, 
1432 
Selenastrum minutum 
anaerobic carbon metabolism, tricarbox- 
ylic acid cycle, 1551 
chlorophyll a fluorescence, total photosyn- 
thetic electron flow, 331 
short-term metabolite changes, transient 
ammonium assimilation, 749 


aging carnation flower parts, 1-(malony- 
lamino)cyclopropane-|-carboxylic 
acid-induced ethylene, 1126 

long-term storage and early sprout devel- 
opment, polyamine metabolism, po- 
tato seed-tubers, 183 

nitrogen assimilating enzymes, developing 
alfalfa nodules, 898 

ozone-treated potato foliage, rubisco activ- 
ity, net photosynthesis, 427 

rice leaves, proteolysis, 1232 

whole plant, after seedhead removal, sun- 
flower, 85 

Shoot 

barley, oxygen and carbon dioxide fluxes, 
nitrate assimilation, 352 

-forming cultures of white spruce buds, 
nuclear magnetic resonance study, ni- 
trogen metabolism, 193 

pea, endogenous gibberellins, 1255 

Pharbitis nil, inversion, timing of growth 
inhibition, 464 

salinized Ceratopteris, psychrometric pres- 
sure-volume analysis, osmoregula- 
tion, 322 

tobacco, chimeric isopentenyl transferase 
gene, cytokinin-to-auxin ratios, 808 


Simmondsia chinensis (see Jojoba) 
Sodium, stress, photoinhibition, Synechocys- 


tis, 91 


Sodium chloride 


effects on hydraulic conductivity, soybean 
root systems, 1262 

proteolysis, senescing rice leaves, 1232 

stable tolerance in tobacco cells, enhanced 
accumulation, osmotin, 855 


Solanum tuberosum (see Potato) 
Soybean 


abscisic acid suppression, phenylalanine 
ammonia-lyase activity, 23 

cell wall architecture, 31 

developing cotyledons, arginine metabo- 
lism, 170 

hypocotyls, gravitropism, 1329 

internode development, light regulation, 8- 
tubulin gene expression, 1 157 

leaf, biochemical mechanism, sucrose ac- 
cumulation, 656 


Rice 
| 


light adaptation/acclimation of photosyn- 
thesis, ribulose-1,5-bisphosphate car- 
boxylase regulation, 379 

manipulation of membrane fatty acid 
compositions, 203 

— uptake rate, cyclic variations, 

nodule activity, gradual increases, oxygen 
concentration, 315 

nodule bacteroids, hydrogen inhibition of 
nitrogen reduction, nitrogenase, 663 

pathogen-inoculated, chalcone synthase 
mRNA, race-specific resistance, 91 1 

phosphate deficient, whole leaf carbon ex- 
change, 848 

photosynthetic carbon metabolism, pho- 
toautotrophic cell suspension cultures, 
1507 

root, hydraulic conductivity, sodium chlo- 
ride effects, 1262 

seed development, effect of water deficits, 
975, 980 

seed-specific tonoplast protein, distribu- 
tion, 1006 

transformation by infection of germinating 
seeds, erium tumefaciens, 
1212 

variation in binding and virulence, Agro- 
bacterium tumefaciens chy mutants, 
113 


Spectroscopy 
photoacoustic, photoinhibitory light, pa- 
raquat-resistant Conyza bonariensis, 
1174 
reflectance, fractional oxygenation of legh- 
emoglobin, pea nodules, 598 
Spinach 
chloroplasts 
inorganic phosphate effects, thylakoid 
energization, 221 
structural similarities, cytosolic class I 
fructose 1,6-bisphosphate aldolases, 
1393 
direct measurement of potassium chan- 
nels, thylakoid membranes, planar 
lipid bilayers, 249 


biochemical mechanism, sucrose accu- 
mulation, 656 
prevention of nitrate reductase, low car- 
bon dioxide, 970 
protoplast volume, water potential rela- 
tionship, bound water fraction, 13 
Spinacia oleracea (see Spinach) 
Spirodela oligorrhiza, stromal and granal la- 
mellae, distribution, thylakoid pro- 
teins, 629 
Sporophytes, salinized Ceratopteris, psychro- 
metric pressure-volume analysis, os- 
moregulation, 322 
Spruce, white, nuclear magentic resonance 
study, nitrogen metabolism, 193 
Starch 
banana ripening, 1436 
stromal phosphate concentration, feed- 
back limited photosynthesis, bean, 
679 
Stem, barley, soluble and bound isoforms, 
invertases, 993 
Steptanthus tortuosus, antibodies against cal- 
cium-binding protein, 1259 
Stoichiometry, photosystems I and II, phy- 
cobilisomes, Porphyridium cruentum, 
1179 
Stolons, bermudagrass, role of ethylene, geo- 
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tropic response, 1251 

Stomata, sensory transduction and electrical 
signaling, guard cells, 795 

Stress, -induced accumulation, wheat germ 
agglutinin and abscisic acid, wheat 
seedling, 1432 

Stroma, phosphate concentration, feedback 
limited photosynthesis, bean, 679 


| Subtilisin inhibitor, isolation and partial 


characterization, mung bean, 106 


accumulation, biochemical mechanism, 
regulation in leaves, 656 
carbon partitioning during bean develop- 
ment, leaves, fruit and seeds, 291 
loading in isolated veins of pea, 259 
-phosphate synthase activity, species and 
environmental variations, tobacco, 
469 
Sucrose phosphate synthase, acid inveratse 
and, muskmelon, 1527 
Sulfhydryl, reactivity, temperature effect, 
barley root plasma membrane-en- 
riched microsomes, 1339 
Sunflower 
after seedhead removal, whole plant senes- 
cence, 85 
artefactual origins of cyclic AMP, 624 
hypocotyl curvature, asymmetric auxin ap- 
plication, 466 
variation in binding and virulence, Agro- 
bacgerium tumefaciens chy mutants, 
113 
Suspensors, gibberellins in embryo-suspen- 
sor, Phaseolus coccineus seeds, heart 
stage, 362 
Synechococcus leopoliensis, inhibition of ac- 
tive carbon dioxide transport, hydro- 
gen sulfide, 387 
Synechococcus, expression of human car- 
bonic anhydrase, 505, 514 


| Synechococcus UTEX 625, inhibition of car- 


bon dioxide fixation, glycoaldehyde, 
1044 


| Synechocystis, sequential events in photo- 


inhibition, sodium stress, 91 
Synura petersenii, chlorophyll c involved in 
light-harvesting, 727 


T 


Temperature 

air, heliotropic leaf movements, bean, 
1162 

effects on membrane protein sulfhydryl re- 
activity, barley root plasma mem- 
brane microsomes, 1339 

growth, chloroplastic galactosyldiacylgly- 
cerol molecular species, Brassica na- 
pus leaves, 924 

growth and development, tolerance to high 
light stress, potato, 1558 

high, kinetin and ethylene, thermoinhibi- 
tion of lettuce seeds, 733 


high light and gas exchange, jojoba 
leaves, 1580 
metabolic acclimation, winter cereals, 
1063 
respiration and phosphorylated inter- 
mediates, darkened barley leaves, 905 
low and high limits, photosystem II, Piper- 
aceae, 1494 
low growth, light saturated photosystem I 
electron transport, monocots and di- 
cots, 1308 
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Thlaspi arvense (see Pennycress) 


Thylakoid membranes 


direct measurement of potassium chan- 
= planar lipid bilayers, spinach, 

distribution of proteins, stromal and granal 
lamellae, spirodela, 629 

light-dependent energization, inorganic 
phosphates, spinach chloroplasts, 221 

membrane-bound maize coupling factor, 
characteristics, Mg”*-ATPase activity, 
1107 

photosystem I electron transport, low 
growth temperature, monocots and 
dicots, 1308 


Thymidylate synthase, dihydrofolate reduc- 


tase and, coregulation, wild carrot ov- 
erproducer cell lines, 1168 


Tobacco 


adaptation to water and saline stress, com- 
position changes, cell wall, 48 

artefactual origins of cyclic AMP, 624 

auxin-regulated plant defense gene, 73 

chimeric isopentenyl transferase gene, cy- 
tokinin-to-auxin ratios, morphology 
of shoots, 808 

deregulation of nitrate reductase structural 
gene, tungstate, 304 

extracellular polysaccharides and proteins, 
water and saline stress, growth-limit- 
ing adaptation, 54 

inheritance and expression, mouse metal- 
lothionein gene, 1020 

leaf, biochemical mechanism, sucrose ac- 
cumulation, 656 

mechanisms of cadmium and zinc accu- 
mulation, 780 

osmotic stress, growth-limited plant cells, 
cell wall alteration, 39 

role of plasmalemma H*-ATPase, K*/H* 
exchange, 298 

seed-specific tonoplast protein, distribu- 
tion, 1006 

species variations, sucrose-phosphate syn- 
thase activity, 469 

specific catalase isozymes, enhanced-per- 
oxidatic activity, 812 

stable NaCl tolerance, enhanced accumu- 
lation, osmotin, 855 

transgenic 

bacterial chitinase, 130 
cross-resistance, short residual sulfonyl- 

urea herbicides, 574 

transient gene expression in pollen, 1270 

universal pathway of abscisic acid biosyn- 
thesis, '8O incorporation patterns, 


auxin physiology of mutant diageotropica, 
804 


cytokinin nucleosidase activity, kinetic 
comparison, 148 

enzymes of ethylene biosynthesis, | 

fruit cell wall, 816 

inactivation of 1-aminocyclopropane-1- 
carboxylate synthase, L-vinylglycine, 
S-adenosyl-L-methionine, 1036 

leaf, immunogold localization, proteinase 
P69, 119 

manipulation of membrane fatty acid 
compositions, 203 

NMR imaging and spectroscopy, 1243 

pericarp, ethylene action inhibitors, 
wound-induced gene expression, 157 

phosphate starvation inducible metabo- 


| 
| 
| 
1594 
Tomato 
| 
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lism, 175 
transient gene expression in pollen, 1270 
variation in binding and virulence, Agro- 
bacterium tumefaciens chy mutants, 
113 
wild, sensitivity to chilling injury, altitudi- 
nal ecotypes, 1471 
Tonoplast 
oat root, proton permeability, diclofop- 
methyl, 756 
seed-specific protein, distribution, various 
plants, 1006 
Tricarboxylic acid, cycle, anaerobic carbon 
metabolism, Selenastrum minutum, 
1551 
Triose phosphate, short-term metabolite 
changes, transient ammonium assim- 
ilation, algae, 749 
Triticum aestivum (see Wheat) 
Triton X-114, novel procedure for extrac- 
tion, latent polyphenoloxidase, grape, 
1481 
Tryptophan decarboxylase, immunological 
detection, developing Catharanthus 
roseus seedlings, 79 
B-Tubulin, light regulation of gene expres- 
sion, internode development, soy- 
bean, 1157 
Tungstate, deregulation of nitrate reductase 
structural gene, 304 
Turgor 
recovery and restiffening, water relations, 
wilted cabbage leaves, 433 
sucrose loading, isolated veins, pea, 259 
Tweens, -fatty acid esters, manipulation, 
membrane fatty acid compositions, 
203 


U 


UDP, sucrose-phosphate synthase activity, 
species and environmental variations, 
tobacco, 469 

UDP-glucose, incorporation into xyloglucan, 
pea membranes, 373 

UDP-glucose sterol glucosyl transferase, re- 
constitution, maize seedlings, 567 

Uronic acid, water and saline stress adapta- 
tion, tobacco cells, 54 
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Vv 


Vacuole membranes, purification of H*- 
translocating pyrophosphatase, red 
beet, 34 

Vacuoles, uptake of  1-(malonylam- 
ino)cyclopropane-|-carboxylic acid, 
Catharanthus roseus cells, 1317 

Vesicles, = storage protein transport, 
pea, 6 

Vesicular-arbuscular mycorrhizal infection, 
root respiration and growth, Plantago 
major, 227 

Vicia faba (see Broad bean) 

Vigna radiata (see Mung bean) 

Vigna unquiculata (see Cowpea) 

L-Vinylglycine, inactivation of 1-aminocy- 
clopropane-|-carboxylate synthase, S- 
adenosyl-L-methionine, tomato, 1036 

Viroid, -induced pathogenesis-related pro- 
teinase P69, immunogold localiza- 
tion, tomato leaves, 119 


Vitis vinifera (see Grape) 


Water 
axial and radial hydraulic resistance, maize 
roots, 719 
deficits 
reproduction in maize, 862 
seed development, soybean, 975, 980 
oxygen isotope ratios of cellulose, Egeria 
densa, 536 
relations, turgor recovery, wilted cabbage 
leaves, 433 
stress adaptation 
cell wall, tobacco, 48 
extracellular polysaccharides, tobacco, 
54 
transport in Bauhinia fassoglensis, 1625 
Water potential, bound water fraction, pro- 
toplast volume, spinach, 13 
Wheat 
endosperm of developing grains, proper- 
ties, pyrophosphate:fructose-6-phos- 
phate phosphotransferase, 421 
germ agglutinin, production of antibody, 
propeptide specificity, 473 
kinetics of aluminum uptake, 1094 
leaf, glycine decarboxylase localization, 


1219 
mechanisms of aluminum tolerance, | 188 
metabolic acclimation in winter cereals, 
1063 
root plasma membrane proteins, alumi- 
num, divalent cation binding, 233 
seedling, stress-induced accumulation, 
wheat germ agglutinin and abscisic 
acid, 1432 
seed-specific tonoplast protein, distribu- 
tion, 1006 
Wood, compression formation, indole-3-ace- 
tic acid distribution, Douglas-fir, 338 
Wound 
-induced gene expression, ethylene action 
inhibitors, tomato pericarp, 157 
-inducible plant defense gene, auxin regu- 
lation, tobacco, 73 


Xanthium strumarium (see Cocklebur) 

Xanthophyll, cycle components epoxidation 
state, absorbance changes, cotton 
leaves, 542 

xX 


ylem 

axial and radial hydraulic resistance, maize 
roots, 719 

parenchyma of peach, deep supercooling, 
specific cell wall layer, 151 

water transport, Bauhinia fassoglensis, 
1625 

Xyloglucan 

incorporation of UDP-glucose, pea mem- 

branes, 373 

water and saline stress adaptation, tobacco 
cells, 54 


Zamia pumilo, seed-specific tonoplast pro- 
tein, distribution, 1006 

Zea mays (see Corn) 

Zeatin riboside, hybrid hybridoma cell lines, 

hybrid antibodies, 144 

Zeaxanthin, photosynthetic pigment analy- 
sis, reversed phase-HPLC method, 
190 

Zinc, cadmium accumulation and, mecha- 
nism, tobacco suspension cells, 780 

Zinnia, variation in binding and virulence, 
Agrobacterium tumefaciens chy mu- 
tants, 113 
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